Background: From the results of the JCOG9912 and SPIRITS trials, S-1 plus cisplatin (CDDP) therapy (SP) has been recognized as the standard chemotherapy for advanced gastric cancer in Japan. However, in their subsets of patients with the target lesion, irinotecan (CPT-11) plus CDDP therapy (IP) resulted in longer survival than 5-fluorouracil alone while SP exhibited a survival similar to S-1 alone. The objective of this study was to clarify the safety and efficacy of these two regimens. Methods: Forty-four patients were treated with IP and 32 with SP between September 2002 and July 2006 at Shizuoka Cancer Center. In IP, 70 mg/m 2 CPT-11 was administered on Days 1 and 15, 80 mg/m 2 CDDP on Day 1, repeated every 4 weeks. In SP, 40 -60 mg S-1 depending on the patient's body surface area was given orally twice daily for 21 days and 60 mg/m 2 CDDP intravenously on Day 8, repeated every 5 weeks. Results: The response rate, progression-free survival and median survival were 47% (17 of 36), 170 and 444 days in IP, and 80% (21 of 26), 235 and 469 days in SP. In patients with target lesions, those were 47%, 170 and 431 days in IP, and 80%, 235 and 442 days in SP. The incidence of Grade 3 or 4 toxicity was similar in both groups, but patient refusal of treatment was more frequent for IP than for SP. Conclusions: Our results demonstrate a better efficacy and feasibility of SP than IP for advanced gastric cancer patients, with or without a target lesion.
INTRODUCTION
Gastric cancer is one of the most frequently occurring malignancies in the world (1) . Despite early detection and curative resections, gastric cancer remains the second most common cause of cancer-related death in Japan. For patients with unresectable or recurrent gastric cancer, the main therapeutic option is palliative chemotherapy. 5-fluorouracil (5-FU)-based chemotherapy is widely used for advanced gastric cancer and has been shown to have a survival benefit compared with the best supportive care (2) . However, there has been no world-wide consensus about a standard chemotherapy regimen.
Recently, two Phase III studies were reported from Japan (3, 4) . One was the JCOG9912 trial, which revealed that S-1 alone demonstrated non-inferiority to 5-FU alone and that irinotecan (CPT-11) plus cisplatin (CDDP) therapy failed to demonstrate superiority to 5-FU alone for overall survival. The trial concluded that S-1 alone should be considered for standard chemotherapy of advanced gastric cancer. Another trial was the SPIRITS, which investigated the superiority of S-1 plus CDDP to S-1 alone. The trial found that S-1 plus CDDP was significantly superior to S-1 alone (P ¼ 0.037) for overall survival. Generally, S-1 plus CDDP has been recognized as the standard chemotherapy for advanced or recurrent gastric cancer in Japan.
However, in the subset analysis of patients having the target lesion for JCOG9912, the response rates of 5-FU, CPT-11 plus CDDP and S-1 were 9, 38 and 28%, respectively, and their median survival times (MST) were 9.0, 12.1 and 10.5 months (3). These results suggest that therapy with CPT-11 plus CDDP might be more effective than S-1 or 5-FU alone for patients with the target lesions. On the other hand, in the subset analysis of patients having the target lesion of the SPIRITS trial, the hazard ratio of S-1 plus CDDP to S-1 alone was higher than 1.0 (4). These results posed a question of which regimen, CPT-11 plus CDDP or S-1 plus CDDP, are more suitable for patients with the target lesions. There was no direct comparison between CPT-11 plus CDDP and S-1 plus CDDP for advanced gastric cancer. The objective of this study was to clarify the safety and efficacy of these two regimens.
PATIENTS AND METHODS

PATIENTS
The subjects in this study were 76 patients treated between September 2002 and July 2006 at the Shizuoka Cancer Center. Among them, 44 patients were treated with CPT-11 plus CDDP (IP group), and 32 patients were treated with S-1 plus CDDP (SP group). The subjects were recruited according to the following selection criteria: histologically proven gastric adenocarcinoma; Eastern Cooperative Oncology Group (ECOG) performance status 0 -2; age 20 -75 years; no prior chemotherapy or radiation therapy; adequate bone marrow (WBC count 3000/ml and 12 000, platelet count 100 000/ml), liver (serum bilirubin level 1.5 mg/dl and serum transaminase level 99 IU/l), and renal function (serum creatinine level1.5 mg/dl); no other active malignancy; sufficient oral intake; and the provision of written informed consent. These criteria are almost the same as those of the JCOG9912 and SPIRITS trials. The reasons for exclusion were adenocarcinoma with neuroendocrine carcinoma components in six, brain metastasis in one, and severe liver dysfunction in one from the IP group, and ages older than 75 years in two, performance status 3 in two, adenocarcinoma with neuroendocrine carcinoma components in two, brain metastasis in one, combination with radiotherapy in one, another active malignancy in four, severe liver dysfunction in four, massive pleural effusion and/or ascites in five, dyspnea due to lymphangitis carcinomatosa in two, insufficient oral intake in five, heart failure in one and an old cerebral infarction in one from the SP group. Thus, the subjects of this retrospective study were 44 patients in the IP group and 32 in the SP group.
TREATMENT SCHEDULE
In the IP group, CPT-11 (70 mg/m 2 ) was administered by intravenous infusion for 90 min, and after a 2 h interval, CDDP (80 mg/m 2 ) was administered over 2 h with adequate hydration on Day 1. The same dose of CPT-11 was administered on Day 15. This treatment was repeated every 4 weeks. In the SP group, S-1 was orally administered at a dose not exceeding 40 mg/m 2 
EVALUATION
Laboratory data and patients' conditions were assessed at least every 2 weeks and prior to infusion of anti-tumor agents. The response and toxicities were evaluated according to the Response Evaluation Criteria in Solid Tumors (RECIST) and Common Terminology Criteria for Adverse Events (CTCAE) version 3.0. The target lesion was defined as a measurable lesion 1 cm or larger in diameter detected by CT scan with 5 mm slice. Patients were assessed for response every 1 to 2 months as a rule in both treatment groups. The disease progression was evaluated according to RECIST. The survival time was calculated from the date of chemotherapy initiation to the date of all-cause death or the latest follow-up with the Kaplan -Meier method. Progression-free survival (PFS) was calculated from the start of chemotherapy to the first day of disease progression. If chemotherapy was discontinued for any reason other than progressive disease, PFS was counted to the day of disease progression during the subsequent therapy.
RESULTS
PATIENT CHARACTERISTICS
Characteristics of the subjects are listed in Table 1 . The median age was 63 and 60 years in the IP and SP group, respectively. For the IP and SP groups, 42 (95%) and 31 (97%) patients had a performance status of 0 -1, 21 (48%) and 15 (47%) had an intestinal type of adenocarcinoma, and 22 (52%) and 22 (69%) had multiple metastatic sites, respectively. Thirty-six patients (82%) in the IP group and 26 (81%) in the SP group had target lesions. In the subset with target lesions, the median age was 63 and 60 years, 34 (94%) and 26 (100%) had a performance status of 0 -1, 19 (56%) and 14 (54%) had an intestinal type of adenocarcinoma and 21 (58%) and 20 (77%) had multiple metastatic sites, respectively. Table 2 summarizes the results of treatment. The total number of treatment courses was 226 in the IP group and 172 in the SP group. The median number of treatment courses was 4.5 (range, 1 -14 courses) in the IP group and 5.5 (range, 1 -10 courses) in the SP group. In the IP group, the dose intensity of CPT-11 was 29.6 mg/m 2 per week and the intensity of CDDP was 18.1 mg/m 2 per week, which corresponded to 85 and 91% of the planned doses, respectively. In the SP group, the dose intensity of S-1 was 309 mg/m week, which corresponded to 92 and 93% of the planned doses, respectively.
TREATMENT RESULTS
The reasons for treatment failure in the IP group were disease progression in 34 patients (77%), unacceptable toxicity in one (2%), patient refusal related to toxicity in seven (16%) and surgery in two (5%). The reasons for treatment discontinuation in the SP group were disease progression in 29 patients (91%), severe toxicity in one (3%) and patient refusal related to toxicity in two (6%). The incidence of a patient's refusal related to toxicity seemed to be higher in IP than in SP.
RESPONSE AND SURVIVAL
Thirty-six patients (82%) in the IP group and 26 (81%) in the SP group with target lesions were assessed for their response. The response rates (RRs) were 47% [17 of 36, 95% confidence interval (CI) 30.9263.5] and 80% (21 of 26, 95% CI 65.6295.9) in the IP and SP groups, respectively (Table 3 ). Figure 1 shows the overall survival (OS) and PFS curves of both groups. The MST and PFS of the IP group were 444 and 170 days, and those of the SP group were 469 and 235 days, respectively. Figure 2 shows the OS and PFS of the subset of patients with the target lesion. The MST and PFS of the IP group were 431 and 170 days, respectively, and for the SP group they were 442 and 235 days, respectively. Between the IP and SP groups, there were no obvious differences in the pattern of progressive disease. From these results, while the OS was comparable in both groups, the RR and PFS seemed to be longer in the SP group compared with the IP group, when observing either all patients or the subset with target lesions. 
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ADVERSE REACTIONS
The adverse events observed in both groups are listed in Table 4 . In the IP group, Grade 3 or 4 neutropenia was observed in 15 patients (36%), anemia in 19 (39%), and Grade 3 febrile neutropenia was observed in two (5%). In the SP group, Grade 3 or 4 neutropenia was observed in nine patients (28%), anemia in 10 (31%), thrombocytopenia in four (13%), and Grade 3 febrile neutropenia was observed in two (6%). In both groups, the incidence of either Grade 3 or 4 non-hematological toxicity was ,12%. The common non-hematological toxicities in the IP group were anorexia (11%), fatigue (7%) and diarrhea (5%); those in the SP group were anorexia (9%) and nausea (6%). No treatment-related deaths occurred in either group. While the toxicity profiles were different between the groups, there seemed to be no remarkable difference in the incidence of severe toxicity.
SUBSEQUENT CHEMOTHERAPY Table 5 shows the second-line chemotherapy for both groups. In the IP group, 38 patients (86%) received secondline chemotherapy after failure of the IP regimen. Twenty-one patients (58%) were treated with S-1 alone and nine patients (25%) were treated with weekly paclitaxel. In the SP group, 26 patients (90%) received second-line chemotherapy, 16 (62%) were administered a CPT-11-based regimen (10, CPT-11 plus mitomycin C; 3, CPT-11 alone; 3, FOLFIRI) and seven (27%) received weekly paclitaxel. Therefore, more than half of the patients were treated by a crossover treatment strategy between S-1 and CPT-11. Therefore, the medical oncologists had no specific selection criteria for both regimens, and they might have had little impact on the patient's treatment decision.
In the previous studies, it was reported that the RR, MST and PFS of IP therapy were 38 -58%, 9 -12.3 and 3.7 -6 months (3,5,6) and 51-74%, 10.9 -13 and 4.8 -6 months for SP therapy (4, 7, 8) . These reports suggest that the SP is slightly more effective than the IP regimen. In this retrospective study, the overall survival of the IP and SP groups were very similar despite the higher RR and longer PFS of the SP group compared with the IP group. Furthermore, in the subset with target lesions, the SP group also exhibited a higher RR and slightly better PFS than the IP group. Although there was a little difference in patient backgrounds between the IP and SP groups such as the rate of PS 0 and one metastatic organ site that was in favor of the IP regimen, the SP group showed better MST and PFS than the IP group. Because our study was retrospective and small, we have too many limitations to draw conclusions from these results; however, we could find no superiority of the IP regimen to SP regimen from our results.
In the subsequent chemotherapy, .85% of the patients in both groups received second-line chemotherapy and more than half of them had the crossover treatment strategy between S-1 and CPT-11. Survival data of both groups in our study were better than previous reports (3, 4) . In colon cancer, it is considered to be important for the prolongation of survival to use all three active drugs, 5-FU, CPT-11 and oxaliplatin during the whole treatment course (9) . Similarly, the subsequent treatment may have some impact on the overall survival of patients with advanced gastric cancer.
The incidence of patients' refusal for further treatment was higher in the IP group than the SP group. Although the incidence of Grade 3 or 4 toxicity was similar in both groups, the toxicity profile differed between them. The incidence of Grade 2 nausea, anorexia and diarrhea was observed to be 41, 39 and 9%, respectively, in the IP group and 6, 22 and 6% in the SP group. These differences in the incidence of mild symptomatic toxicities might cause patients' refusal of treatment. Thus, SP seems more feasible than IP.
In conclusion, our results demonstrate a better efficacy and feasibility of SP than IP for advanced gastric cancer patients, with or without a target lesion. The presence or absence of a target lesion cannot be used to choose between the IP and SP chemotherapy regimens. 
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